KE E SEMICONDUCTOR KIC7W3a3FK

TECHNICAL DATA SILICON MONOLITHIC CMOS
DIGITAL INTEGRATED CIRCUIT

2-CHANNEL MULTIPLEXER/DEMULTIPLEXER

The KIC7TW5H3FK is a high speed CMOS ANALOG
MULTIPLEXER/DEMULTIPLEXER fabricated with silicon
gate CMOS technology.

They achieve the high speed operation similar to equivalent .
LSTTL while maintaining the CMOS low power dissipation. .

The KIC7TW53FK has a 2 channel configuration.

The digital signal to the control terminal turns "ON” the =
corresponding switch of each channel a large amplitude < QE
signal (Vcc—VEee) can then be switched by the small e | -
logical amplitude (Vce—GND) control signal.

For example, in the case of Vce=5V, GND=0V, Vgg=-5V,
signals between -5V and +5V can be switchd from the L“Ijﬁﬂ
logical circuit with a single power supply of 5V. =
As the ON-resistance of each switch is low, they can be
connected to circuit with low input impedance.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.
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FEATURES

+ High Speed : tp=15ns(Typ.) at Vee=5V, V=0V

« Low Power Dissipation : Icc=4uA(Max.) at Ta=25T.

+ High Noise Immunity : Vnm=Vni.=28% Vco(Min.).

« Low ON Resistance : Ron=50Q(Typ.) at Vec-Vee=9V

« High Degree of Linearity : THD=0.02(Typ.) at Vcc—Vee=9V MARKING

HHHH

MAXIMUM RATINGS (Ta=25T) Type Name 5 3
CHARACTERISTIC SYMBOL RATING UNIT Lot No.

Vee -05~10 D D D /|
Supply Voltage Range Vv
Vee~Vee -05~10 ®

Control Input Voltage Vin -05~Vcet0.5 \% Ij Ij Ij Ij

Switch I/O Voltage Vio Vee-05~Veet05

Control Input Diode Current Iex +20 mA PIN CONNECHON(TOP VIEW)

I/0 Diode Current Tiok £20 mA COMMON Vee

Switch Through Current It 25 mA N CH 0

VEE (3 CH 1
Power Dissipation Pp 200 mW E

Storage Temperature Tsig -65~150 T GND A

DC V¢e/Ground Current Icc +50 mA

Lead Temperature (10s) T 260 T
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LOGIC SYMBOL

TRUTH TABLE

CONTROL INPUT
ON CHANNEL
(2) INH A
INH ———— MUXDMUX
L L ch 0
. ] [
(1) E 2x1 (6) H X NONE
.0\
COM X : Don'’t care
LOGIC DIAGRAM
COM
A :EDP ]
LOGIC LEVEL OUTC ~NnH——0
CONVERTER
— 1

INH %>07

outr INf— 1

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL RATING UNIT
Vee 2~9
Supply Voltage Ver -45~0 \%
Vee~ Ve 2~9
Control Input Voltage Vin 0~Vce
Switch I/O Voltage Vio 0~Vce
Operating Temperature Topr -40~85 T
0~1000 (Vec=2.0V)
Input Rise and Fall Time tr, tr 0~ 500 (Vce=4.5V) ns
0~ 400 (Vcc=6.0V)
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DC ELECTRICAL CHARACTERISTICS

Ta=25TC Ta=-40~85C
CHARACTERISTIC SYMBOL | TEST CONDITION UNIT
Vee(V)|[Vee(V)| MIN. | TYP. | MAX. | MIN. | MAX.
. 2.0 15 - - 15 -
ﬁlght I{,i)‘{f; g’onm’l Vine 45 | 315 | - - |s5| - | v
pu & 60 | 42 - - 42 -
N 2.0 - - 0.5 - 0.5
ifwt L‘f;’& (“eomml Vi 45 | - T T
pu & 6.0 - - 18 - 18
VIN:VIHC -
GND 4.5 - 85 180 - 225
Vio=Vee to GND\ 50| 45 | - 5 | 120 | - | 150
Io<2mA
ON Resistance Ron Q
Vin=Vic GND 2.0 - 150 - - -
Vyo=Vee or GND GND 4.5 - 70 150 - 190
Tro=2mA -4.5 45 - 50 100 - 125
Difference of ON Vin=Vince _ _
Resistance Between ARon Vio=Vee to GND GND 45 10 30 35 Q
. . -4.5 45 - 5 12 - 15
Switches Lo=2mA
Input/Output Leakage I xoiggg 0 V GND | 6.0 B ~ +60 ~ +600 A
Current (SWITCH OFF)| " s o ¥ 1 45| 45 +100 +1000| "
Vin=Vie or Ve
Switch Input Leakage Vos=Vee or GND | GND | 60 60 600
Current (SWITCH ON 117 VieVie or V 45 | 45 - - 100 - £1000 nA
OUTPUT OPEN) N e B e ' ' . B
Control Input Current Iv Vin=Vee or GND GND | 6.0 - - 0.1 - 1.0 | KA
Quiescent Supply - o GND | 6.0 - - 4 - 40
Current lee | ViviVee or GND- 51 45 | - - 8 - g | A
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AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input, t=t=6nS, GND=0V)

Ta=25C Ta=-40~85TC
CHARACTERISTIC |SYMBOL | TEST CONDITION Ver (V) VeV | MIN. | TYP. | MAX. | MIN. | MAX. UNIT
Phase Difference GND 20 B % 60 B »
Bet I ¢ 41/0 GND 45 - 6 12 - 15
© dwge‘; Itlpu GND | 60 - 5 10 - 13 s
and butpa -45 | 45 - 4 - - -
GND | 20 - 50 225 - 280
- tpzL N GND 45 - 14 45 - 56
Output Enable Time o Ri=1kQ GND 6.0 B 12 38 B 48 ns
-45 45 - 14 - - -
GND | 20 - 95 225 - 280
. . tpLz _ GND | 45 - 30 45 - 56
Output Disable Time oz Ri=1kQ GND 6.0 B %6 38 B 48 ns
-45 45 - 26 - - -
Control Input B B B B
Capacitance O 5 10 10 pF
Common Terminal Cis -45 | 45 - 11 20 - 20 | pF
Capacitance
Switch Terminal Cos 45 | 45 | - 7 15 - 15 | pF
Capacitance
Feed Through Cros 45 | 45 | - |om | 2 - 2 | oF
Capacitance
Power Dissipation Cro | (Note D) GND | 50 | - |67 | - | - | - | oF
Capacitance
Note 1 : Cpp is defined as the value of the internal equivalent capacitance which
is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation :
TIcciopn=Crp* Vee fintlee/2
ANALOG SWITCH CHARACTERISTICS (GND=0V, Ta=25T)
CHARACTERISTIC SYMBOL TEST CONDITION TYP. UNIT
Vier(V)|[Vee(V)
Sine Wave Distortion Ri=10kQ, fin=1kHz, Vin=40Vp-p | -225| 225 0.025 o
i %
(T.H.D) Cr=50pF Vin=80Vpp | -45 | 45 | 0.02
Adust fiy voltage to obtain 0dBm | 1) 120
. . -225 | 2.25
at Vos increase fiv until dB Meter (x2) 95
Frequency Response
(Switch ON) famax reads -3dB MHz
R=509Q, fin=1MIz, (1) 190
. -45 45
C.=10pF, Sine Wave (x2) 150
Feedthrough Attenuation qu 19 c.entered at (Vee-Vep)/2 -2.25 | 2.25 -50
(Switch OFF) Adjust input for 0dBm dB
Rr=600%, Cr=50pF, fiv=1MHz, Sine Wave | 4.5 | 45 =50
Cfosstalk R1=6002Q, C1=50pF, -2.25| 225 60
(Control Input to fin=1MHz, Square Wave (t.=t=6ns) mV
Signal Output) IN » >ad U -45 | 45 140
Crosstalk Adjust Viy to obtain 0dBm at Input -225 | 2.25 —50 dB
(Between any switches) R1.=6002, Ci=50pF, fin=1MHz, Sine Wave _45 45 -50
(%1) Input COMMON Terminal, and measured at SWITCH Terminal.
(%2) Input SWITCH Terminal, and measured at COMMON Terminal.
(Note) These characteristics are determined by design of device.
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SWITCHING CHARACTERISTICS TEST CIRCUITS

1. tpLz, tpHZ, tpzL, tpzH ,6nSr 6nS
Vee 90% Vee
Ve 50% X
! 10% GND
rm tpZH tpHZ
from C \"
P.G. Vo1 g0z OH
1/0 o/1 1kQ | (Sl:VCC 50% K\\\\\
>TWV—°\ S S2=GND —| A\
51 R tpZL tplZ OL
& v Vou
GND 0 0/1 50%
b/ AW ( S 1 = GND 7 10%
32=VCC VOL

2. CROSS TALK (CONTROL INPUT-SWITCH OUTPUT)

fin=1MHz, duty=50%, tr=t:=6ns

Vv
Vee cc
/\GND Voo
from C
P.G.
ol L lon
S D * S
600Q o
S
©

50pF

GND

H——

3. FEEDTHROUGH ATTENUATION

Vee
Vee
C
_0.uF I/0 0/1
Qb_| > O * 0
\
IN
GND
7

\

6000
6000

i

50pF
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4. Clos, C1/0

Cros

S AF=====- T

| |

| Lvee |

) |
[ lon |

1 Y 1
Cos# #Cl/o

I GND I

m mm W

5. CROSS TALK (BETWEEN ANY TWO SWITCHES)

Vee
\Uele
C
VIN ~ _0.1uF 600Q 1/0 0/1
|| AN C O * J_
g 1x
< o
c © ;LLO
Vee
1/0 0/1
/ O AT _T_ o)
S S L%
g o g T8
IGND
6. FREQUENCY RESPONSE (SWITCH ON)
Vee
C
0.1uF
0w 1/0 lo/st A .
% N\ l
g T&
GND o ;Lm
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